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A DEVICB FOR THE AUTOMATIC CONTROL OF JOINTS IN ELECTRICAL HIGH 
VOLTAGE LJNES 


The present invention relates to a device for the automatic control of lines for high voltage 
electricity, comprising a firat support, a driving wheel for lying on the line with i 
lemotely controlled driving device, tneias for retnoteJy controlled automatic measurement 
of physical data at the joint in question and means for the transfer of measurement data 
to a receiver and shielding means for these means, 

Such a device is known from the US Patent No US 4,904,996.1t seems, that its 
usefulness is somewhat limited, ai it only measures physical data in the form of rays. 
Furthermoie it lacks means for steering in onto the line in question. It docs not seem to be 
probable, that the device in US 4,904,996 has been able to replace the manual work, that 
has hitherto been connected to maintenance woric on electrical high voltage lines, As these 
must be provided with Joints it ii neeeasaiy to control these joinw with cenaln time 
iniervala, and to repair them If needed. Such w«»k is ntmmlly doite after the high voltage 
line has been taken from operation, that is to say been made dead. 

The object of the present Invention thus U to provide a device of the type meniioned by 
way of introduction, that can be utiliied when the high voltage Une is in operation and 
that Is generally uuble for all types of physical measurements and that can safely be 
steered in to lie upon the Une. that is to be controlled. 

Accoiding to the invention such a device is characterized primarily in that it is provided 
with guide rail means for steering in of the device , and that it is catried by lifting means 
like an helicopter or crane, of same for applying of said driving wheel to a line, and that 
said physical meaiurement means non comacting as well as contacting measurement in 
the vicinity of and at the Joint in question. 

In one advantageous embodiment of the invention, die suppon is provided, in addition to 
said driving wheel, with at least one second wheel, ananged in a distance peipendiculariy 
to said driving wheel, the second wheel being adjusuble as to the distance to the driving 
wheel. With this airangement the device can be adapted to utilization in high volwge 
systems with parallel lines. 

The guide rail means can be formed in different ways, but advantageously it comprises 
two substantially triangle formed guide elements, each of them attached to its horiwntal 
»kle of said suppon, the guiding elements diverging downwaids, outwardly. 
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The lifting means most offecUvely consisa of a hdicoptcr. Considering the need for 
being able to release the device from the helicopter in case of emeivency it is suitable to 
provide a remotely controlled releaseabie lifting element between the support and the 
lifting means. 

This lifting element can be constructed In different ways. The device irsy comprise a 
guide means attached to said support, e g in the form of a hopper, diverging upwardly . 
the ««ide«neansbdngprovidedwithafii3tlockinf element. A secoodlockinge 
att«:hed to a line means intended to be carried by said lifUng means.The first and second 
locldng elements are consirucied to fonn together automatically said lifting element in 
the fbmi of a locldng, canying joint, remotely controlled releasable. 

For safety reasons, insulators should be arranged between tlie lifting element and the 
support, also if the line means is per le non electrical conductrg, e g from Kevltr. 

The means for transferring of measurement dau to a receiver, in the helicopter, if such 
one IS utilized, suitably comprises a fibre opdc link. Coosideilng the need for being able 
to separate the lifUnf means, e g a helicopter from the support, the fibre optic linic 
Wiiably comprises a first and a second psrt.which are Icept in fibre optical connection by 
a connecting means, which is fonued to bring the two pans apart under the influence of a 
predetemrined isnsile force. 

A means for the measurement of electrical voltage over the joim suitably comprises two 
pointed elements, provided to automatically, by remote control.pcnetrate into the surface 
Uycr of the line and thus fom™ the ends of an electrical measunsment shunt circuit over the 
Jobt. 

A mean, for the measurement of the amperage through the joint on the other hand. 
suuaWy comprises a measurement loop, that is formed from at least two damp parts.in 
such a way. that it will automatically open and then close around the line when it Is led 
against this, and automatically open when it is drawn from the line. 

The invention will be described in the following, reference being made to the 
accompanying schemadc figures. 

Ofdjeie. 

figure 1. shows a view of one embodiment of the device aoeordlng to the invention 
panly in section. 
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ngure lb ihowt ft second locking clcmcm, Intended to be canicd. via i line means by a 
lifting meani, like a helicopter, 

figure Ic ahowi a fint device for remotely controlling of the driving device and 
autotoatlcal meatiiiement of physical data, 

figure Id ihow$ a second device for remotely controlling the second locking element, 
figure 2 shows a guide rail means for steering of the device to lying against the line, 
figure 3 shows an alternative foiro of lifting the support with insulators and two line 
meaiu, 

figure 4 shows a view along two lines of the guide rail means with driving wheels, and 
an extra wheel, 

figure 5 shows ft driving wheel with an sdjusttbleeatia wheel, 

figure 6 shows an altcmative embodiment of the device accoiding to the invention. 

carried by a helicopter, 

figure 7 shows a detail of a releasable lifting element and a fibre optic link in two parts 
whh releasable connecting means, 

figure 8 shows a view of a means for measurement of the amperage through a joint. 

Ii» figure la a first suppon is denoted by 1. a driving wheel by 2. for applying to a lire 3. 
driven by a driving device 4. A first remotely conotjlled device for controlling of said 
driving device 4 eomprlses a transmlner 5 and a receiver 6. From figure 2 the form of 
guide nUl means 7,8 for steering of the device to lying of its driving wheel 2 and other 
wheel 10 on the line 3 and Its joint 11 car be seen . A camera means 12 with a device for 
remotely transfening of a picture of the Joint 11 and its environmentt isshownin figure 
la. Furthermore there are means for remotely controlled automatic measurement of 
physical data at sdd joim 11. namely two pointed elements 12, 13. which aie arranged to 
ftutomadcaUy. by remote control, be brought to penetrate Into the surface layer of the line 
3 and thus form the ends of an electrical measurement shunt loop over the joint 1 1 
Ptmhermore there are mean, 36 for the meftsurement of the amperage though the joint 
1 1 . TTiis means can. as is shown in figure 8. be formed like a spring tensioned claw, that 
open, when it Is led over the line, and then closes around the line, so that a circuit 1$ 
formed in a way known per se. for the measurement of the ampetage through the line and 
flius through the Joint 1 l.According to figure 8 the means comprises two guide plates 37 
38. each of dtem attached to a ring haWe 39 and 40 made by iron, which are kept together 
by a spring 41 . On one of the ring halves, therv i, provided a coil as pan of « circuit 42 
mwhlchacurrent.l,induced.thest,engthofwhich can be read on the amperemeter 43. ' 

The device i, furthermore provided wid, not shown, necessary measurement circuits and 
means for the wireless transfer of measurcmem data to a receiver. An imponan, pan of 
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the device it a (hieiding device 13 for shielding of laid means for the automatical 
roeasurtmeni of physical data to uniform potential. 

The device compriies. futthennore, a guide means 16 in the form of a hopper, open 
upwardly, provided with a first locking element 17, intended to coopcnie with a second 
loddni means 18, ittaebed to a line means intended to be carried by a lifUng means IUob a 
helicopter or a crane. The loddng ekmeats 17,18 are constructed to foim automatically, a 
locking, canylng joint, which is releasable by the remote control of a second remote 
control device 20. In figures 4 and 3 an embodbnent of the device is shown, with an 
extra wheel 21 on the same shaft as the driving wheel 2. intended to lie on a line parallel 
to the fust Ifaie 3. In an alternative embodiment the exoa wheel 21 1$ spring tensioned 22 
in order to be adaptable to somewhat varying distances between the lines. 

In the figures 3, 6 and 7 there is shown an alternative embodiment of the device 
according to the invention. In this four insulators 23 are provided, attached to the support 
l.They are also, as is shown in figure 3 connected to two line means 24. which are 
cairied by the Ufting means in question, in figures 6 and 7 shown wiUi a helicopter as an 
example, carrying a line 26. The transfer of measurement values from the means for the 
measuremeni of physical data is performed via a fibren opdc link 27, 28 to an 
optoconvener 29 and further to a computer 30 in the helkiopter. The carrying line 26 is 
kept connected to die helicopter 23 by a lifdng releasable element 31. controlled fixmi the 
helicopter. Furthermore the fint and second parts 27 and 28 of the fibre optic link are 
kept in fibre optic connection by a connecting means 32, which is provided to bring the 
two paru to separate under the influence of a predenennined tensile force. This will thus 
happen if, in a situation of emergency, the Ufting means must be separated from the 
device. The connecting means comprisea two permanent magnets 33 and 34, which arc 
kept under a certain prtstension by a tensile spring 33. 
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1. A device for tne automatic control of joints In lines for electrical high voltage lines, 
coApriiing 

a) afintfuppond), 

b) at least one driving wheel (2) for lying on a line 0)» 

c) a driving device (4) for driving of laid wheel, 

d) a fixat renEiotely controlled device (S,Q for the control of said driving device, 

e) nieans for remotely controlled, automadc meuurcment of physical data at said Joint, 
(3a) compriiing necessary measurement circuits, and means for the transfer of 
moasureomtt data to a receiver, 

f) shielding means (15) for shielding of means (12»13,14) according to c) above to a 
uniform potential 

characterized in that 

the device is provided with guide rail means (7»8,9) for steering of the device, carried by 
a lifting means like a helicopter or crane, of same to lying of said driving wheel (2) 
against a line, and that said physical measurenAcnt concerns non contacting as well as 
contacting measurement in the vididty and at the Joint in question. 

2. A device according to claim 1, 
oharacteiizedinthat 

the support (1) in addition to said driving wheel (Z) is provided with at least one second 
wheel (21) provided in a dlsunce perpendicularly to aaid driving wheel (2), the second 
wheel being adjustable as to the distance peipetidlcularly lo die driving wheel (2). 

3. A device according to claim 1 or 2, 
characteriaed in that 

said said guide rail means (7,8,9) for steering of the device to lying of said driving wheel 
(2) against a line (3) comprlaes two substantially triangle formed guide elements (7,8), 
each of tham attached to its horitontal side of said suppon (1), the guide elements 
diverging downwards, outwardly. 

4. A device according to any of claims 1 to 3, 
characterized in that 

there is provided a remotely controlled rcleasable Hfttng element between the support (1) 
and said lifting means. 
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5. A device according to claim 4, 
characterized in that 

it comprises a guide meani (16) attached to said support (1). preferably in the form of a 
hopper, diverging upwardly, the guide means being provided wit t Tirst locking element 
(17), and that it comprises a second locking element (IS), which is attached to a line 
means (19) intended to be carried by said lifting means, the first and second locking 
elements (17.18) being provided to automatically fomi together said lifting element in 
the form of a locking, carrying joint, remotely controlled, relcasabte. 

6. A device according to claim 4 or 5, 
characterized in that 

insulators are provided between the lifting element and the support ( 1). 

7. A device according to any of claims 1 to 6, 
characterised in that 

the means for transfeiring measurement dau 10 a receiver comprises a fibre optic link. 

8. AdeviceacoofdUlngloclaim7i 
characterized in that 

the fibre optic link comprises a first and a second part, which are kept in fibre optic 
connection by a connection naeans. which is provided to bring the two paiu apart under 
die influenos of a potedertermined tensile force. 

9. A device according to any of claims I to 8, 
characterized in thst 

a tneans for the nrwasuremcnt of electric voltigo over the the joint (3a) comprises two 
pointed elements (12,13) which are provided to automatically, by remote control, be 
brought to penetrate into the surface layer of the line (3) and thus form the ends of an 
electrical measurement shunt circuit over the joint. 

10* A device according to any of claims 1 to 9, 

characterized in that a means for the measuretuent of the amperage through the joint (3a) 
comprises a measurement loop, which is formed from at least two clamp pans, so that it 
opens automatically and then closes around a line when it is led towards this, and 
automatically opens when iu is drawn from the line 
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